medical conditions. Separation from military service due to medical disability, misconduct and other legal problems, unauthorized work absences, behavior related to personality disorders, and alcohol rehabilitation failure was significantly more common following hospitalization for a mental disorder than for other medical conditions. Mental disorders were also significantly associated with medical separations in which there was evidence that the condition existed prior to service.
Conclusions:
In the military, the occupational impact of mental disorders compared with other medical conditions appears to be mediated not only by greater disease chronicity and severity but also by a variety of behavioral problems including misconduct, legal problems, unauthorized absences, and alcohol/drug-related problems. The study also points to the difficulties inherent in screening for mental disorders prior to entry into military service. Mul tiple studies have shown that in the general population mental disorders are associated with significant occupational morbidity including work absenteeism, reduced productivity, unemployment, and disability as well as high health care utilization and social impairment (1) (2) (3) (4) (5) (6) (7) . The U.S. military represents an important segment of the general working U.S. adult population and is ideal for studies of the occupational impact of mental disorders for several reasons. First, the population comprises predominantly young working adults, a group traditionally understudied in psychiatric epidemiology studies. Second, there is universal access to excellent health care services. Finally, there is nearly complete capture of population-based demographic, occupational, and health information in electronic administrative and health records (8) .
A previous study showed that among active-duty military personnel, mental disorders are the leading cause of hospitalization in men and the second leading cause in women (below pregnancy), accounting for more hospitalizations than either injuries or musculoskeletal disorders (8) . Among the 1.4 million service members on active duty, 6%-10% receive treatment for a mental health problem each year (8, 9) .
Mental disorders are strongly correlated with attrition (8, 9) . In one study nearly 50% of service members hospitalized for a mental disorder separated from military service within 6 months compared with only 12% of those hospitalized for any of 15 other major illness categories (8) . To date, the reasons for the disproportionately high attrition rates among service members with mental disorders relative to those with other medical conditions have not been systematically studied. Possible contributing factors include higher levels of disability or disease chronicity for mental disorders compared with other illness categories, career stigmatizing effects of mental disorders, and associations between mental disorders and behavioral problems that may not be conducive to military service (10) .
The comprehensive electronic data systems in the military offer an unprecedented opportunity to conduct population-based research to characterize the complex relationship between utilization of health care services and occupational morbidity (10) . This study presents data from an in-depth analysis of the risk factors and reasons for separation following hospitalization for mental disorders compared with hospitalizations for other illnesses among active-duty Army personnel. In addition to showing that mental disorders are independently associated with attrition after demographic variables are controlled, the study characterizes the reasons for separation and the association with disability.
Method

The Database
This study used the Total Army Injury and Health Outcomes Database (11, 12) , an integrated database capturing electronic health and occupational data from all active-duty U.S. Army soldiers (in 1998, total N=512,771; enlisted N=430,474). Data from the Total Army Injury and Health Outcomes Database used in this study included 1) demographic and occupational data for all active-duty Army personnel obtained from the Defense Manpower Data Center, 2) electronic data from all hospitalizations at military treatment facilities, including dates of hospitalization and discharge diagnoses obtained from the Patient Administration System and Biostatistics Activity, and 3) data on medical disabilities from the Army Physical Disability Case Processing System. Demographic and occupational data from the Defense Manpower Data Center used in this study included age, gender, race/ ethnicity, rank, education, length of service, and the reason for separation if the soldier left military service during the study period. Only aggregate data without identifiers were assembled for the research team by personnel authorized to access the databases. The study was approved by the institutional review boards of the Walter Reed Army Institute of Research and the U.S. Army Research Institute of Environmental Medicine, and the study adhered to policies for the protection of human subjects (13, 14) .
Constructing the Cohort
The cohort comprised all active-duty U.S. Army enlisted soldiers who were hospitalized in 1998 and had no hospitalizations recorded in the military health care system in the two previous years (N=14,065). Excluding individuals who were hospitalized during the 2 years before the onset of the study increased the likelihood that the hospitalizations captured in this study were first hospitalizations. An exception was made for women whose only hospitalization in 1996 or 1997 was for pregnancy.
Inpatient data included dates of admission and discharge and discharge diagnoses (up to eight allowed). Diagnoses were specified per ICD-9-CM, with mental disorders coded in the 290-319 range. Mental disorders were compared with the 15 nonpsychiatric ICD-9-CM illness categories (8) .
The Total Army Injury and Health Outcomes Database obtains demographic data from the Defense Manpower Data Center personnel master files on all active-duty Army service members biannually in June and December, and additional data on those who are separated from service anytime during the 6-month interval. To construct the cohort, inpatient hospitalization records were matched to the demographic data using the 6-month Defense Manpower Data Center installment that was closest to the date of hospitalization. Identifiers from approximately 2.5% of all hospitalizations did not match personnel records, and these hospitalizations were dropped from the study. These nonmatches were likely due to errors in the identifiers or in the accuracy of codes related to service status or involved trainees who were in service for less than 6 months. Of the 14,065 soldiers included in the cohort, there were 1,500 (10.7%) who had more than one hospitalization in 1998. In these cases, only the first hospitalization was included.
Cohort Grouping by Discharge Diagnosis
All first hospitalization records were categorized into three mutually exclusive categories. Group 1 consisted of those records in which an ICD-9-CM mental disorder code between 290 and 319 was listed as the primary hospital discharge diagnosis. Group 2 consisted of those records in which a mental disorder code was listed as one of the seven possible secondary discharge diagnoses and a nonpsychiatric illness code was listed as the primary diagnosis. Group 3 consisted of all other hospitalizations in which there was no mental disorder listed in any of the eight diagnosis fields. Among those included in the first group, mental disorder primary discharge diagnoses were further grouped by using previously described methods (8) to map the ICD-9-CM codes to six DSM-IV categories: mood/anxiety disorders, alcohol/substancerelated disorders, personality disorders, adjustment disorders, psychotic disorders, and other mental disorders.
Military Separation Data
Records related to all service separations among active-duty Army personnel obtained from the Defense Manpower Data Center were available through the end of 1999, providing a minimum of 1 year and a maximum of 2 years of follow-up for all persons in the cohort. These records included the reason for military separation (separation program designator codes) and dates of separation, which were matched with the hospitalization dates and demographic data. Individuals were excluded if the date of separation was before the recorded hospitalization date (94 individuals), and validation was conducted to assure that soldiers who changed categories (for example from enlisted to officer) were not miscounted as military separations. The final cohort consisted of 13,971 enlisted soldiers who had at least one hospitalization in 1998.
Analysis
The three discharge diagnosis groups (primary mental disorder, secondary mental disorder, all other diagnoses) were compared in terms of rate and reasons for service separation by using chi-square tests. Cox proportional hazards models were used to assess the association between demographic risk factors and separation. The potential time for follow-up length varied among the cohort, since the start time for individuals could have occurred any time in 1998. Because of this dynamic nature of the cohort and the possibility of right censoring, standard survival analysis techniques were used to model time until service separation. Kaplan-Meier curves adjusted for demographic data were generated by using the mean of covariates method (mean values of the covariates are inserted into the survival function of the proportional hazards model to estimate survival probability). Analyses were conducted with SAS Version 8.2 statistical package and Epi-Info 6.0 software (Centers for Disease Control).
Results
Association Between Hospitalization for a Mental Disorder and Service Attrition
The cohort consisted of 13,971 active-duty Army enlisted soldiers with hospitalizations in 1998. Table 1 shows the cumulative number and the percent of soldiers who left military service after a mental disorder hospitalization compared with hospitalizations for other medical conditions; these data replicate findings from our previous study (8) . Forty-five percent of soldiers hospitalized for the first time in 1998 with a mental disorder as their primary diagnosis left military service within 6 months after their hospitalization, compared with only 11% of those hospitalized for other medical illnesses (relative risk=4.21, 95% CI=3.91-4.52, χ 2 =1415.86, df=1, p<0.0001). The 6-month attrition rate for the 15 nonpsychiatric illness categories ranged from 6% to 18%, substantially lower than the 45% attrition observed for those with mental disorders. The separation rate for soldiers who received a secondary diagnosis of a mental disorder was also significantly higher than for soldiers hospitalized for nonpsychiatric illness categories (27% versus 11%) (relative risk=2.48, 95% CI= 1.92-3.21, χ 2 =43.25, df=1, p<0.0001).
Cox proportional hazards multivariate models that included discharge diagnosis, age, gender, rank, duration of service, marital status, education, and race/ethnicity confirmed the strong association between separation from service and mental disorder relative to no mental disorder diagnosis after these other variables were controlled (primary mental disorder diagnosis: hazard ratio=3.52, 95% CI=3.29-3.78; secondary mental disorder diagnosis: hazard ratio=2.10, 95% CI=1.70-2.60). The analysis also showed that younger age, single marital status, Caucasian race, shorter duration of service, and lower rank were all significantly associated with attrition from service, whereas gender and education were not. Survival curves adjusted for these demographic variables are presented in Figure 1 , showing the percentage of soldiers in each diagnostic group who remained in the Army over time. Due to colinearity between length of service and age, only age was included in this model. Table 2 shows the reasons for separation, per Army separation codes, for soldiers who left the service during the follow-up period after their first hospitalization. The most common reason for separation among the 12,039 soldiers hospitalized for reasons other than a mental disorder was voluntary in nature: completion of enlistment or retirement. In contrast, for those hospitalized for a mental disorder, involuntary reasons for separation were significantly more common. Mental disorders were strongly associated with medical separations that involved disability determinations for conditions originating on active duty (χ 2 =48.02, df=1, p<0.0001). Mental disorder hospitalizations were also significantly associated with another category of medical separation involving conditions that preexisted joining military service (χ 2 =616.14, df=1, p<0.0001).
Reasons for Service Separation
Other involuntary reasons for separation that were significantly more common among those hospitalized for mental disorders compared with those hospitalized for other medical conditions included misconduct and other legal problems, personality disorders, alcohol and drug rehabilitation failure, unauthorized absence from work, failure to meet physical fitness or weight requirements, and unsatisfactory performance during entry-level training (χ 2 =14.60-1154.75, df=1, p≤0.001). Entry-level training separations are separations that occur in the first 6 months of service usually due to failure to meet performance standards or problems adjusting to military training.
Among the 1,763 service members hospitalized for a mental disorder, 709 (40%) had a primary discharge diagnosis of an adjustment disorder, 454 (26%) had an alco- 
Proportion of Subjects Remaining in Military Service
Time to Discharge (days) hol/substance use disorder, 394 (22%) had a mood/anxiety disorder, 73 (4%) had a personality disorder, 59 (3%) had a psychotic disorder, and 74 (4%) had another mental disorder diagnosis. Table 3 shows the reasons for separation for each of these diagnostic categories.
Data on service separations were compared with the official electronic records from the administrative database of the Army Physical Disability Agency, which were available through December 2000. This database records the results of all disability evaluations, which are based on the evaluations of clinicians and reviewers who determine the level of occupational impairment and the percent disability. The separation records showed excellent correlation with the disability database. Of the 145 soldiers in group 1 and the 531 in group 3 coded as having a service-related medical separation, 143 (98.6%) and 529 (99.6%), respectively, had a record of a disability evaluation in the Army Physical Disability database. Of all remaining 3,919 separations in group 1 and group 3 not coded as a service-related medical discharge, only 161 (4%) had a record of receiving a disability evaluation in the database. In addition, there was a high correlation between the primary hospital discharge diagnosis and the diagnosis code used in the disability record under the Department of Veterans Affairs System for Rating Disabilities. Among the 143 persons with mental disorder hospitalizations, 102 (71%) had a primary disability diagnosis of a mental disorder, 27 (19%) were coded as having a musculoskeletal disability, five (4%) as having a neurological condition, and eight (5%) as having another disability diagnosis or no code listed. Among the 529 persons hospitalized for reasons other than a mental disorder, only 14 (3%) received a mental disorder disability diagnosis. Overall, mental disorders were the second leading category of disability in the Army, with musculoskeletal conditions being the most common category. Of the 143 persons with mental disorder hospitalizations, 86 (60%) were rated as having 30% or greater disability compared to 165 (31%) of the 529 persons with other types of disability diagnoses (χ 2 =41.81, df=1, p<0.0001).
Discussion
This study confirmed previous findings demonstrating the considerable occupational morbidity attributable to mental disorders in the U.S. military (8) . The study provides new data on the reasons for service separation and the association of mental disorders with disability. The attrition rate within 6 months following hospitalization for a mental disorder was 45% compared with 11% following hospitalization for any other illness category, and multivariate analyses that controlled for demographic variables confirmed the strong association with attrition. In addition, this study showed that having a secondary mental disorder diagnosis also conferred an increased risk of attrition (27% at 6 months). This is the first study to correlate hospitalizations for mental disorders with military separations and disability using additional administrative databases. Mental disorder hospitalizations were significantly associated with service-related medical disability separations. Overall, 8% of soldiers hospitalized for mental disorders received a medical separation compared with 4% of those hospitalized for other medical conditions, and the level of disability awarded was significantly higher among those with mental disorders compared with persons treated for other conditions. In the military, 30% disability has particular significance because this generally entitles a service member with less than 20 years of service to retirement benefits (15) . In aggregate, these findings add to the growing literature documenting the disabling, chronic, and costly nature of mental disorders compared with other medical conditions (1) (2) (3) (4) (5) (6) (7) 16) .
Mental disorder hospitalizations were significantly associated with a variety of other involuntary separation categories. Not surprisingly, mental disorder hospitalizations were associated with separations due to personality disorders and alcohol rehabilitation failure, both of which involve behaviors that are not considered conducive to further service if they continue after appropriate counseling or treatment. It is also not surprising that there was an association between mental disorder hospitalizations and separations due to misconduct and other legal problems. However, the magnitude of this association was unexpected. Overall, 17% of all soldiers hospitalized for mental disorders were involuntarily separated due to misconduct and other legal problems, accounting for one-quarter of all separations among these soldiers. These types of separations include serious offenses involving criminal behavior, use of illegal drugs (routinely checked through random urine testing throughout a service member's career), or a repetitive pattern of lesser offenses (15) . Also, mental disorders were significantly associated with unauthorized absences and training separations (which include failure to adjust to the military or unsatisfactory performance during the initial 6-month training period), also reflected in the high rate of hospitalizations related to adjustment disorders. Regarding mental disorder diagnoses, psychotic, mood, and anxiety disorders were much more likely to be associated with a medical discharge and disability, whereas substance use disorders, adjustment disorders, and personality disorders were more often associated with other types of involuntary separations.
Further work is needed to understand these associations. However, it appears clear that in many cases the occupational impact of mental disorders, as defined by the utilization of inpatient psychiatric services and attrition, is mediated by conduct, antisocial, and related behavioral problems. These data complement other research demonstrating the marked occupational and social impact of impulse control and personality disorders (17, 18) , as well as data from the recent National Comorbidity Survey in which impulse control disorders were found to be one of the three leading causes of comorbidity in depressed persons (6) . The Army predominantly consists of young men (87%), a population at high risk for health risk behaviors, including alcohol/drug abuse and conduct problems. With universal access to mental health services and a social environment in which service members often live and work together, these behavioral problems may intersect with psychiatric inpatient services differently than they do in civilian populations. Criteria for psychiatric hospitalization are similar in military and civilian settings (particularly threat to self or others). However, in the military there may be a higher likelihood of initially involving mental health services rather than law enforcement for behavioral control of misconduct such as aggression or substance abuse. There are also potential differences in diagnostic practices between military and civilian settings. In civilian settings, insurance will not likely reimburse for adjustment disorder diagnoses, whereas military health care providers do not have the same constraints in assigning diagnoses. This raises a number of questions about the influence that the practice environment may have on diagnostic prescribing, a topic that is beyond the scope of this study but one that has received attention in the literature (19, 20) and is being researched further (9) .
Although the military is a unique occupational environment, the data have important implications for measuring the burden of mental disorders in the general population. Without the behavioral health care interface, it is likely that the occupational impact of mental disorders often goes unrecognized in civilian settings. For example, behaviors related to adjustment disorders, personality disorders, alcohol abuse, or misconduct may lead to resignation or rapid termination from a civilian job setting, whereas in the military these problems may involve mental health referral, counseling, and rehabilitation efforts before culminating in involuntary separation. Despite the high proportion of hospitalizations labeled as adjustment disorders and the link with behavioral problems such as misconduct, recent comparisons with National Hospital Discharge Survey data suggest that the overall rate of psychiatric hospitalizations in the military is comparable to the rate in civilian populations (9, 21) , further supporting the generalizability of our findings.
Another important finding in this study was the association between mental disorders and medical separations in which there was evidence that the condition existed prior to service. These can occur when a medical condition that would normally disqualify someone from service is not detected during the entry medical evaluation but is discovered sometime during the first 6 months of service. The fact that these separations were significantly higher among those with mental disorders (8%) than among those with other conditions (<1%) speaks to the many problems inherent in screening applicants for mental disorders prior to coming into service (22) .
The principal limitation of this study was the reliance on administrative data systems to assess the reasons for service separation. However, there are good data on the validity and usefulness of automated health care utilization data in the military (8, 9, 12, 23, 24) . Also, the very high correlation that we found between different administrative data systems supports the validity of these data. Another limitation is that this study focused exclusively on persons who were hospitalized, representing a very small proportion of the total number of people with mental disorders in the population. Additional research involving the ambulatory health care data systems is needed to characterize the full occupational burden of mental disorders in the military.
